Abstract : Fatty acids (FAs) were considered in activating nuclear hormone receptors that play significant roles in the cellular lipid metabolism by the regulation of several genes. Previously, fatty acid synthase (FASN) and stearoyl-CoA desaturase (SCD) genes have been known to regulating the FA metabolism. In this study, associations of FASN and SCD genes with fatty acid (FA) composition in broilers were investigated. Tissue samples from 95 Cobb 500 broilers were used for DNA extraction. The g.1222 A>G SNP located in intron 42 of FASN gene and 2 SNPs in SCD gene, one in exon 2 (g.3728A>G) and the other in exon 4 (g.12903G>A), were subjected for genotyping using PCR-RFLP method. One of the SNPs in SCD gene, SNP g.3728A>G had significant association with myristoleic acid (C14:1; P<0.05), palmitic acid (C16:0; P<0.05), palmitoleic acid (C16:1; P<0.05) and saturated FA (SFA; P<0.05). However, the SNP g.1222A>G in FASN gene had only suggestive association with arachidic acid (C20:0; P=0.08). The findings in this study suggest that the SNP in exon 2 of SCD gene can be used as a molecular marker for selecting birds having desirable FA composition in broilers.
I. Introduction
The study investigating fat including fatty acid (FA) composition in meat is becoming more important because FAs are considered as the valuable components of meat that gives a large impact on human health. Chicken meat was considered having low saturated FA (SFA) and high polyunsaturated FA (PUFA), especially it has more in long-chain omega 3 PUFA eicosapentaenoic and docosahexaenoic acids than beef (Almeida et al., 2006) . The high intake of polyunsaturated FA (PUFA) and monounsaturated FA (MUFA) can increase hepatic low density lipoprotein (LDL) receptor activity, which leads to the decrease in the circulating concentration of LDL cholesterol (Woolett et al., 1992) . The diet replacement from red meat to the chicken meat was considered in decreasing apolipoprotein B and total cholesterol levels in microalbuminuric (Gross et al., 2002) . This may due to the different PUFA contents between chicken meat and red meat, which is the case of beef. Therefore, recently, the replacement of red meat with chicken (white) meat is becoming popular due to consumers' demands for having healthy foods.
To produce and select the animals having desirable FA composition in meat, marker-assisted selection has been applied in breeding purpose by direct selection of genes that affect to meat quality. FASN gene is the multifunctional protein that plays important role in the biosynthesis of long-chain fatty acids. Therefore, this gene is widely used to study the associations with fatty acid composition in various species. The FASN gene has seven active sites that help to catalyze all the reaction steps in the conversion of acetyl-CoA and malonyl-CoA to palmitate (Roy et al., 2005) . Several reports indicated that the mutations in FASN gene were associated with (Bhuiyan et al., 2009; Lee et al., 2010; Zhang et al., 2008) . Also, the polymorphisms in chicken FASN gene have been reported by Marrube et al. (2004) and this gene is located on chromosome 18 and had three TE domains in exons 40, 41 and 42 (Kasturi et al., 1988) .
The SCD gene is encoding an enzyme that catalyzes the conversion of SFA into MUFA in mammalian adipocytes (Taniguchi et al., 2004) and catalyzes the delta (△) 9 desaturation of SFA and MUFA (Ohsaki et al., 2009 ). This SCD also contributes the synthesis of
UFAs by insertion of a cis-double bond in the delta 9 position of FA substrate (Kim and Ntambi, 1999) . This SCD gene has been extensively studied in cattle, compared with pig and chicken. The results indicated that this SCD gene has been linked to fatty acid composition in cattle (Matsuhashi et al., 2010; Ohsaki et al., 2009; Taniguchi et al., 2004) . In pigs, the recent study reported the SCD gene was strongly affected in FA composition and melting point . However, none of study has been reported the polymorphisms of FASN and SCD gene and their associations with fatty acid composition in chicken.
Therefore, this study aimed to identify the relationships between the polymorphisms in both FASN and SCD genes with fatty acid compositions in broilers.
II. Materials and Methods
Animals and samples
Ninety five Cobb 500 broilers were used in this study. They were reared under the same feeding conditions until 28 days of age which had approximately 1.6 kg of slaughter weight. Tissues from thigh muscle were used for genomic DNA isolation and FA composition analysis.
FA analyses
Total lipids in each sample were extracted using chloroform-methanol (2:1, v/v) according to the procedure of Folch et al. (1957) . FA methyl esters were prepared from the extracted lipids with BF3-methanol Air was the carrier gas at a constant flow of 0.7 mL/min.
DNA extraction and genotyping
Genomic DNAs were extracted from muscle samples and isolated by 20 mg/ml proteinase K digestion followed by phenol extraction. Primers and polymerase chain reaction (PCR) information for the FASN and SCD genes were shown in Table 1 . The PCR mixture contained 50 ng genomic DNA, 10X buffer mix and 10 mM dNTPs (GenetBio, Daejeon, Korea). Amplifications 
Where, Y is the phenotypic data (FA composition) of sample i, µ is the overall mean, G is the genotype effect of sample i and ε is a random error. Based on the previously study, TE domain within bovine FASN complex is responsible for termination of fatty acid synthesis (Zhang et al., 2008) . In case of FASN gene in chicken liver, Kasturi et al. (1988) observed that TE domain was located in exon 40-42 that might be also responsible for fatty acid analysis in chicken. In addition, the lack of association might also be highlighted by the sample size that has often failed to validate the analysis. Even though there was no association between g. 1222 A>G SNP of FASN gene and fatty acid composition, this is the first report to investigate the SNP in FASN gene and the association test with fatty acid composition.
III. Results and Discussion

Phenotypic profile
In the case of SCD gene, the SNPs were manually identified by direct sequencing using fifteen chicken DNA samples. As the results, five SNPs were detected in two exons (exon 2 and 4) and two introns (intron 2 and 5). The SNP g.37284A>G and g.12903G>A located in exon 2 and 4, respectively, were used for Mean value with different superscript letters in the same row differ significantly at P<0.05. The superscripts 1, 2, and 3 were total of saturated fatty acid (SFA), monounsaturated fatty acid (MUFA) and polyunsaturated fatty acid (PUFA), respectively. genotyping using PCR-RFLP methods. The 468 bp (g.37284A>G) and 303 bp (g.12903G>A) of PCR products in SCD gene were digested using AciI and BsmBI restriction enzyme, respectively. Using SNP g.37284A>G, two fragments (328 and 140 bp) were identified in animals having the AA genotype, and three fragments, 236, 140 and 92 bp, were identified in GG genotype (Fig. 1) .
The association analyses between SNPs in the chicken SCD gene and 14 FA traits were performed.
The differences in phenotypic means between the effects of the SNPs and FA composition traits were described in Table 2 . The detailed analysis revealed that the g.3728A>G SNP of SCD gene was significantly associated with myristoleic acid (C14:1; P-value=
), palmitic acid (C16:0; P-value=2.4x10 (Nestel et al., 1994) and also in reducing fat deposition in blood vessels and blood clot formation (Grundy, 1994) . Therefore, the selection of birds having palmitoleic acid may give a benefit for human health and the SNP in exon 2 in chicken SCD gene can be used as a marker for making breeding strategy in chicken industry. These results also suggest that confirmation study should be performed with more SNPs in candidate genes with large number of samples in the future. Also, these findings will greatly contributing the development of molecular markers for meat quality in broilers.
IV. Conclusions
